Upon its discovery in 2006, the young L7.5 companion to the solar analog HD 203030 was found to be unusual in being ≈200 K cooler than older late-L dwarfs. HD 203030B offered the first clear indication that the effective temperature at the L-to-T spectral type transition depends on surface gravity: now a well-known characteristic of low-gravity ultra-cool dwarfs. An initial age analysis of the G8V primary star indicated that the system was 130-400 Myr old, and so the companion between 12-31 M Jup . Using moderate resolution near-infrared spectra of HD 203030B, we now find features of very low gravity comparable to those of 10-150 Myr-old L7-L8 dwarfs. We also obtained more accurate near infrared and Spitzer/IRAC photometry, and find a (J − K) MKO color of 2.56 ± 0.13 mag-comparable to those observed in other young planetary-mass objects-and a luminosity of log(L bol /L ) = −4.75 ± 0.04 dex. We further reassess the evidence for the young age of the host star, HD 203030, with a more comprehensive analysis of the photometry and updated stellar activity measurements and age calibrations. Summarizing the age diagnostics for both components of the binary, we adopt an age of 100 Myr for HD 203030B and an age range of 30-150 Myr. Using cloudy evolutionary models, the new companion age range and luminosity result in a mass of 11 M Jup with a range of 8-15 M Jup , and an effective temperature of 1040 ± 50 K.
1. INTRODUCTION Substellar objects cool and dim continuously throughout their lifetimes. Lacking the luminosity-effective temperature (T eff ) relation of main sequence stars, substellar objects present formidable challenges to resolving the degeneracies among their fundamental parameters with age. Brown dwarfs with known ages, masses, or metallicities-often referred to as "benchmark" substellar objects (Pinfield et al. 2006; Liu et al. 2008 )-are thus a valuable resource in studying substellar properties.
The interest in cool substellar benchmarks is elevated because of their similarities to non-irradiated extrasolar giant planets. The set of directly imaged planetarymass companions, all of which have ages younger than 500 Myr, show similar characteristics of young L or T dwarfs: very red optical to mid-infrared (mid-IR) colors indicative of dust-rich atmospheres, weak alkali absorption lines indicative of low surface gravities, and a reduced methane-to-carbon monoxide ratio suggesting enhanced vertical mixing (Metchev & Hillenbrand 2006; Lafrenière et al. 2009; Skemer et al. 2011; Madhusudhan et al. 2011; Luhman 2012; Faherty et al. 2013; Liu et al. 2013) .
The list of planetary-mass objects ( 13 M Jup , for solar metallicities) and young brown dwarfs reported during the last decade is long, with some excellent candidates to investigate the likely evolution of the L/T transition with age. Some of these objects include the young companions HD 203030B (L7.5, 130-400 Myr; Metchev & Hillenbrand 2006) , HN PegB (T2.5, 100-500 Myr; Luhman et al. 2007 ), LP 261-75B (L6, 100-200 Myr; Reid & Walkowicz 2006) , GU Psc b (T3.5, 70-130 Myr; Naud et al. 2014) , or VHS J1256-12 (L7, 150-300 Myr; Gauza et al. 2015) , or the very low-mass brown dwarfs PSO J318.5-22 (L7, 23 ± 3 Myr; Liu et al. 2013; Allers et al. 2016) , 2MASS J1119-11AB (L7, 10±3 Myr; Kellogg et al. 2016; Best et al. 2017) or WISEA J1147-20 (L7, 10±3 Myr; Schneider et al. 2016) .
HD 203030B was discovered as a co-moving companion to its host star by Metchev & Hillenbrand (2006) . It was the first to be recognized to show a characteristically cooler T eff than older field brown dwarfs at the same spectral type: subsequently confirmed and established as a characteristic of low-gravity ultra-cool dwarfs (e.g., Luhman et al. 2007; Barman et al. 2011; Liu et al. 2013; Gauza et al. 2015) . The discovery paper included a J band magnitude with an uncertainty of ±0.55 mag and lacked J or H band spectra, so precluding a better physical understanding of HD 203030B.
In this paper we report improved near-infrared photometry, new low-and moderate-resolution 0.85-2.5µm spectra, and 3.6-8.0µm Spitzer photometry to accurately determine the physical properties of HD 203030B. These data-in combination with the gravity classification framework for ultra-cool dwarfs developed in the last years (Allers & Liu 2013; Canty et al. 2013; Bonnefoy et al. 2014 )-allowed us to update the likely age, mass, and T eff of HD 203030B. We describe our new data and their reduction in Section 2. The revised age and physical properties of HD 203030B are discussed in Section 3, and our main conclusions are summarized in Section 4. References-1. This paper; 2. Metchev & Hillenbrand (2006) .
OBSERVATIONS AND DATA REDUCTION
The discovery paper of HD 203030B included near-IR photometry and an R ≈ 1300 K-band spectrum obtained with NIRC2 on Keck II. To the existing data we add more comprehensive and/or higher-resolution near-IR spectroscopy, and near-IR and Spitzer/IRAC photometry. All photometric and spectroscopic observations are summarized in Table 1. 2.1. New Near-IR Photometry and Spectroscopy 2.1.1. WIRC/Hale Photometry of HD 203030B
The near-IR photometry of HD 203030B presented in Metchev & Hillenbrand (2006) was obtained from adaptive optics observations on the Hale and Keck telescopes, with the primary used as the adaptive optics guide star. Given the 11.9 separation of HD 203030B from the primary, the shorter wavelength (J and H) photometry was strongly affected by anisoplanatic distortions of the PSF.
Notably, the Keck J-band photometry had an error of ±0.55 mag.
We obtained more reliable seeing-limited MKO J and H photometry of HD 203030B with the WIRC camera (Wilson et al. 2003) on the Hale telescope in 2011 July. WIRC has a 2048-square Rockwell Hawaii-II near-IR detector with a plate scale of 0.248 /pixel, which yields a field of view of ∼ 8.7 × 8.7 . We collected 11 images in the J band and 8 in the H band-following a dither pattern-with individual exposure times of 60 s. The average seeing during these observations was ∼1 .
We used the Image Reduction and Analysis Facility software (IRAF) for sky subtraction, flat fielding, alignment, and median combination of our data following standard routines. Despite the wide angular separation of the companion, there was a small sky gradient near HD 203030B due to the bright halo of the primary star. We subtracted that gradient by fitting a 2D pro- We have also included the K-band spectrum (bottom) taken from Metchev & Hillenbrand (2006) .
file to the halo of the primary with the IRAF task ellipse, and subtracted the best model to the images. We checked that the sky level and its standard deviation in the regions close to HD 203030B were similar to those of regions not affected by the halo of the primary. For each filter, we performed aperture circular photometry of HD 203030B using a radius of 1. 2 and three sky annulus with inner radii of 1. 3, 1. 8 and 2. 2 and a width of 0. 5. We computed the average value of these three measurements and their standard deviation as the final value and uncertainty of the instrumental magnitude of HD 203030B. We calibrated the photometric measurements with respect to those of 27 (J) and 23 (H) nearby stars with magnitudes 0.2-2.0 mag brighter than those of HD 203030B and with precise photometry (±0.02-0.06 mag) from 2MASS (Skrutskie et al. 2006 ). We converted the 2MASS magnitudes of these calibration stars to the MKO system (Simons & Tokunaga 2002) following the relations given in Hodgkin et al. (2009) , and fit first-order polynomials between the instrumental and MKO magnitudes of the calibrators. Finally we used these fits to calibrate the magnitude of HD 203030B. Our magnitude determinations for the J and H bands (MKO) are 18.77 ± 0.08 mag and 17.57 ± 0.08 mag, respectively. The uncertainties were derived by adding in quadrature the uncertainty of the instrumental magnitude and the standard deviation of the residuals of the linear fit for each filter. We also collected K-band photometry with WIRC. However, the counts in the stellar halo were well into the non-linear response regime for the detector, and did not allow for an accurate photometric calibration. We adopt the 2MASS-like K s filter measurement from Metchev & Hillenbrand (2006, 16.21 ± 0.10 mag) . From the relations presented in Dupuy & Liu (2012) , we find 0.00 ≤ K MKO − K 2MASS ≤ 0.09 mag for L7-L8 dwarfs. So, we do not apply any correction to the K 2MASS magnitude of HD 203030B and use it as a representative value of the K MKO magnitude.
IRTF/SpeX Spectra of HD 203030B
We observed HD 203030B with SpeX in prism mode and the 0. 8×15. 0 slit for 2.6 hours on 21 July 2010. Fifty-two individual 180 s exposures were recorded following a standard A-B-B-A nodding sequence along the slit. The A0 star HD 212734 was observed for telluric correction. Flat-field and argon lamp exposures were recorded immediately after each set of target and standard star observations. All reduction steps, flat-fielding, bad pixel correction, wavelength calibration, and extraction were carried out with the SpeXtool package version 3.2 (Vacca et al. 2003; Cushing et al. 2004) . The reduction of the HD 203030B spectra was challenging because of the faintness of the target and the proximity to the primary HD 203030A. The primary star produced a bright background and a visible trace in the raw data. During the reduction we disregarded 20 of the 52 exposures, since the spectral trace of HD 203030B was not visible. To improve the spectral extraction in the remaining 32 exposures, we averaged them in groups of eight taken at the same nodding position. The extraction aperture had a width of 1. 2, which is 1.4-1.6 times the full-width-at-halfmaximum (FWHM) of the spatial profile of the spectrum, with the median pixel value of the neighboring regions (where not contaminated by the host star) used as an estimate of the local background. Given the low signal-to-noise ratio (SNR) of the data we did not use optimal extraction, but simply summed the flux across the aperture (i.e., using uniform weights). The reduced spectrum was flux-calibrated using the photometry presented in Section 2.1.1, and smoothed to the instrument resolution using a Savitzky-Golay smoothing algorithm. The final SpeX spectrum of HD 203030B has a spectral resolution (R) of ∼ 120 and covers the range 0.85-2.5 µm.
Keck/NIRSPEC Spectra of HD 203030B
We obtained moderate-resolution (R ≈ 2200) spectra of HD 203030B using NIRSPEC (McLean et al. 1998 ) on the Keck II telescope on 8 July 2008. Spectra of HD 203030B were taken through the N3 (1.143-1.375 µm) and N5 (1.413-1.808 µm) filters with the two-(0. 38) and four-pixel (0. 76) wide slits, respectively. Standard stars and arc lamps were observed after each science target.
We performed preliminary data reduction by using the REDSPEC pipeline (McLean et al. 2003) . Individual exposures were flat-fielded, rectified, and wavelength calibrated. Optimal extraction of the spectra was done with the IRAF apall package. After correcting for telluric absorption, the individual spectra were median combined. The resultant spectra were flux calibrated using the SpeX spectra presented herein (Section 2.1.2).
The final Spex and NIRSPEC spectra of HD 203030B from Section 2.1.2 and this Section are shown in Figure 1. The displayed NIRSPEC H band spectrum of HD 203030B has been Savitzky-Golay smoothed to approximately match the resolution of the 4 pixel wide spectroscopic slit.
IRAC Photometry of HD 203030B
We used Spitzer to collect IRAC photometry of HD 203030B under program GO 40489. We did not attempt to obtain IRS spectroscopy since it is prohibitively challenging due to the separation (11. 9) between HD 203030B and its host star.
HD 203030B is ∼8 mag fainter than its host star in the IRAC bands, at an angular separation of only six diffraction beam widths in the IRAC 8 µm channel. To enable removal of contamination from the host star's halo, we observed the HD 203030A/B pair at two distinct epochs, with telescope roll angles differing by 23
• . The data were taken in high dynamic range (HDR) mode in sequences of 1.2 and 30 s exposures at each of 16 dithered pointings along a medium-scale (∼120 wide) half-subpixel spiral pattern. The HDR mode enabled the recording of unsaturated images of the host star, which were subsequently used for image registration. The total integration time in 30 s exposures was 960 s per channel.
The data were reduced with version S18.7.0 of the IRAC Pipeline, which produced Basic Calibrated Data (BCD) frames and data quality masks for each individual full frame and subarray exposure. The roll-angle subtraction of the primary PSF was done following the procedure described in Marengo et al. (2009) , using the IRACProc package (Schuster et al. 2006 ). Figure 2 depicts the PSF and roll-angle subtraction steps for the IRAC channel 2 images.
The flux of HD 203030B was measured from the final roll-subtracted, combined images, as in panel (d) of Figure 2 . In each channel we summed the flux in an r = 2 pix (2. 4) aperture centered on HD 203030B, and compared that to the fluxes of three isolated, bright field stars within identical apertures. Aperture corrections were estimated as the differences between the fluxes of the field stars in r = 10 pix and r = 2 pix apertures. The flux errors and the aperture correction errors were propagated to obtain the photometric errors for HD 203030B. The (Vega) photometry for the four IRAC channels and the near-IR photometry derived in Section 2.1.1 are listed in Table 2 , and are plotted in Figure 1 (left). 
Near-IR gravity class VL-G 1
References-1. This paper; 2. Metchev & Hillenbrand (2006) .
RESULTS AND ANALYSIS
3.1. New constraints on the age of the system Metchev & Hillenbrand (2006) determined that HD 203030 has a likely age of 250 Myr, with an age range of 130-400 Myr, which was also adopted as the likely age of HD 203030B. Several near-IR spectra of young brown dwarfs and planets have been collected during the last decade, and they suggest that HD 203030B could be younger than initially thought. In Section 3.1.1 we compare the new data collected for HD 203030B with those of other young ultra-cool dwarfs, and in Section 3.1.2, we re-assess the age of the primary using new selfconsistent photometric data from various surveys over the past decade.
Spectroscopic signatures of youth in HD 203030B
Independently of the age of HD 203030, we investigate the likely youth of HD 203030B by comparing its spectra to those of other ultra-cool dwarfs with a well determined age. In Figure 3 we plot the low-resolution spectra of HD 203030B and other comparison ultra-cool dwarfs with different ages and similar spectral types. The J band spectrum of all comparison objects and HD 203030B agree very well. The H band spectrum of HD 203030B is redder and exhibits a more triangular shape than dwarfs with ages older than 600 Myr, and it is similar to the typical H band of late-L dwarfs with ages in the range 10-300 Myr. A triangular-like H band has been proposed as a sign of youth (Lucas et al. 2001) if combined with other indicators (Allers & Liu 2013) since it can also be a sign of low metallicities (Aganze et al. 2016 ). In the K band, HD 203030B is slightly redder than VHS J1256-12B (150-300 Myr, Gauza et al. 2015) , and comparable to LP 261-75B (100-200 Myr, Reid & Walkowicz 2006) , PSO J318.5-22 (23 ± 3 Myr, Liu et al. 2013; Allers et al. 2016) , or 2MASS J1119-11AB (10 ± 3 Myr, Kellogg et al. 2016; Best et al. 2017) . Thus, the low-resolution spectra of our target confirm the L7.5 ± 0.5 spectral type assigned by Metchev & Hillenbrand (2006) and suggest an age in the 10-200 Myr range.
We also investigated the moderate-resolution spectra of HD 203030B, in particular, its J-band since it contains K I lines that are sensitive to surface gravity. This spectrum and those of other L7-L8 dwarfs are plotted in Figure 4 . Our J band spectrum shows weak K I lines at λ1.1778 µm, λ1.2437 µm, and λ1.2529 µm. We do not consider the K I line at λ1.1692 µm since it appears unusually wide compared to the other three, which suggests that this line may be contaminated by noise: as seen at ≤1.165 µm. In addition, our spectrum also shows a weak FeH band at λ1.20 µm. From Figure 4 it is evident that the K I absorption lines of HD 203030B are comparable to those of objects in the range 10-100 Myr, and are narrower and weaker than those of dwarfs older than ∼ 600 Myr. We computed the equivalent widths (EW) of the K I lines at λ1.177 (EW= 3.5 ± 0.4 A) and λ1.253 µm (EW= 1.9 ± 0.3Å), and the FeH J and H-cont indices following the prescription for gravity classification of Allers & Liu (2013) , and classified HD 203030B as a very low-gravity object (vl-g; ages 150 Myr, Allers & Liu 2013; Liu et al. 2016) , which supports the age range derived from the low-resolution spectra.
In Figure 5 we plot the J absolute magnitude as a function of the colors J − H and J − K (top panels) and the colors J −[4.5] and [3.6]−[4.5] vs. spectral type (bottom panels) for HD 203030B and other ultra-cool dwarfs taken from the literature. Our new measurement of the J band magnitude of HD 203030B-about 7 times more accurate than the previous one-and the H and K band values yield near-IR colors J − H = 1.20 ± 0.11 mag and J − K = 2.56 ± 0.13 mag. The J, H and K band absolute magnitudes of HD 203030B are 15.77 ± 0.08, 14.58 ± 0.08, and 13.22 ± 0.10 mag, respectively, and are ∼1.1, ∼0.8, and ∼0.3 mag fainter than the measured for mature L7-L8 dwarfs. From the top panels of Figure  5 , HD 203030B is fainter and much redder than late-L field counterparts, and occupies a position similar to other young planetary-mass objects. A similar behavior is also seen in the bottom panels when comparing infrared colors versus spectral types. SpeX prism normalized spectra of HD 203030B (red) compared to spectra of other ultra-cool dwarfs (black) with similar spectral type. Comparison dwarfs are from top to bottom: 2MASS J11193254-1137466AB (Kellogg et al. 2016) , PSO J318.5338-22.8603 , LP 261-75B (Bowler et al. 2013) , VHS J125601.92-125723.9 (Gauza et al. 2015) , and 2MASS J08251968+2115521 and DENIS-P J025503.3-470049 (Cushing et al. 2005 ). Spectra of comparison dwarfs have been degraded to the same spectral resolution as the spectra of HD 203030B. J band moderate-resolution spectra of HD 203030B (red) and some comparison dwarfs (black; degraded to the same spectral resolution as HD 203030B) from Figure  3 . All spectra have been normalized and shifted in the y-axis for comparison purposes. K I lines are indicated.
Re-assessment of the youth of HD 203030
HD 203030 (G8V) was assigned an age of ∼250 Myr with a possible age range of 130-400 Myr (Metchev & Hillenbrand 2006 ). This age estimation was obtained after inspection of the position of HD 203030 on a colormagnitude diagram-using BV photometry from Eggen (1964) with no published uncertainties-in combination with other age indicators such as the stellar rotation, emission from chromospheric and coronal lines, lithium absorption, and the likely membership to young moving groups. We have revised and compared all of these age indicators with more recent observations and calibrations. Color-Magnitude diagrams (top) and IR colors vs. spectral type using the compilation of ultra-cool dwarfs with known trigonometric parallaxes from Dupuy & Liu (2012) and Liu et al. (2016) , and the recent findings of Best et al. (2017) for 2MASS J11193254-113746AB. HD 203030B is shown in red. Ultra-cool dwarfs with low-gravity features in their spectra are plotted with green symbols. In the top panels, M, L and T dwarfs considered to be older than 500 Myr are plotted with black, gray and light gray symbols, respectively. For comparison purposes, we have included PSO J318-22 and 2MASS J11193254-113746AB in the bottom panels by transforming their W 1 and W 2 magnitudes to [3.6] and [4.5] following the relations given in Dupuy & Liu (2012) .
We use Tycho-2 photometry (B T = 9.393±0.019 mag, V T = 8.513±0.013 mag; Høg et al. 2000) for HD 203030, and converted to the Johnson-Cousins system by using the relations from Mamajek et al. (2002) , for which there are well-established uncertainties. We obtain a Johnson B − V color of 0.781 ± 0.024 mag, and an apparent magnitude of V = 8.425 ± 0.014 mag, which in combination with the Tycho-Gaia trigonometric parallax of HD 203030 (25.24 ± 0.24 mas; Michalik et al. 2015) leads to an absolute magnitude of M V = 5.436 ± 0.030 mag. The values of M V and B − V are plotted in the top panel of Figure 6 , for which we also plot the evolutionary tracks from Baraffe et al. (1998) , Dotter et al. (2008) , and Tognelli et al. (2011 Tognelli et al. ( , 2012 . This diagram shows that HD 203030 occupies a position compatible with an age of 30-40 Myr, even though a main-sequence age is in agreement within 2σ. Similarly, using 2MASS photometry, J = 7.068 ± 0.019 mag and K s = 6.653 ± 0.023 mag, we obtain a J − K s color of 0.415 ± 0.030 mag, and a J-band absolute magnitude of M J = 4.01 ± 0.10 mag. These values are plotted in the bottom panel of Figure 6 with the same evolutionary tracks, and they show that HD 203030 is compatible with main sequence ages, but also with ages as young as 35 Myr. We note that the position in a color-magnitude diagram and the comparison with isochrones are not a unique indicator of age since there is a degeneracy between age and metallicity, as pointed out by Takeda et al. (2007) and Nielsen et al. (2013) . Nonetheless, this result agrees with the likely younger age of HD 203030B. Stellar rotation is another primary age indicator. Metchev & Hillenbrand (2006) compared the rotation period of HD 203030, obtained by Koen & Eyer (2002, ∼4 .1 d) from Hipparcos photometry, to those observed for stars with similar spectral types in stellar associations with well known ages, and concluded that HD 203030 shows a rotation period compatible with those observed in α Per (∼90 Myr) and the Hyades (∼625 Myr). We note that there is a second rotation period measurement of ∼6.7 d reported by Strassmeier et al. (2000, based on spectroscopic observations), which is different from the one reported by Koen & Eyer (2002) . Regardless of which value of the rotation period is correct, we used the rotation-color-age gyrochronology relation developed by Barnes (2007, see their Figure 5) to infer the expected age of HD 203030 from its color B − V and its rotation period. We find ages of ∼90 Myr and 240 Myr for the rotation period of 4.1 d and 6.7 d, respectively. Lanzafame & Spada (2015) also modelled the rotation periods observed for sun-like stars in stellar clusters with ages in the range ∼0.1-2.5 Gyr. From the results of these authors, we find an age of ∼100-160 Myr for rotation periods in the range ∼4-7 d and stellar masses in the range ∼0.95-1.00 M , as expected for HD We have also included evolutionary tracks (red: Baraffe et al. 1998; blue: Dotter et al. 2008; black: Tognelli et al. 2011 black: Tognelli et al. , 2012 for ages between 20 Myr and 50 Myr (dashed lines), and for 320 Myr (continuous lines). The new R HK value from Murgas et al. (2013, R HK = −4.370) is consistent with the one assembled in Metchev & Hillenbrand (2006) . We used the updated age-activity relationship from Mamajek & Hillenbrand (2008) in the (U , V , W ) space, and using the Eggen's kinematic criteria. We have computed the Galactic-space velocities U V W of HD203030 following Johnson & Soderblom (1987) and by using the new values for its proper motion and trigonometric parallax from the Tycho-Gaia solution, and the new radial velocity derived by Soubiran et al. (2013) . We found (−22.84 ± 0.18, −15.52 ± 0.02, −12.17 ± 0.16) km s −1 , which is in agreement with the values derived by Montes et al. (2001) and with the core velocity of IC 2391. However, the entity of the IC 2391 supercluster has been brought into question by Mamajek (2016) based on the wide velocity dispersion of the members of this group, which suggests that these members were not near each other a few Myr ago. Therefore, we do not consider the kinematics a strong factor for confirming youth. Nonetheless, we note that the U V W motion of HD 203030 is consistent with the "young field" stellar population (Malo et al. 2013; Gagné et al. 2014) . This is still in good agreement with the results from Figure 6 .
203030.
In conclusion, our use of more accurate photometry suggests ages younger than the 130-400 Myr adopted by Metchev & Hillenbrand (2006) . Other age indicators, including activity, rotation, or kinematic membership to a young moving group continue to point to a wider range of ages, but are still compatible with ages younger than 100 Myr. A summary of the ages derived in Sections 3.1.1 and 3.1.2 is presented in Table 3 .
A revision of the physical properties of HD 203030B
From the age constraints of Sections 3.1.1 and 3.1.2 we adopt a revised age of 100 Myr with a likely range of 30-150 Myr for HD 203030 and HD 203030B. In this Section we revise the physical properties of the companion with this new age estimation.
Luminosity
We used our near-infrared spectra and the Spitzer photometry to compute the luminosity of HD 203030B. To complete the spectral energy distribution (SED) of HD 203030B at wavelengths shorter than ∼0.85 µm and longer than ∼9 µm, we fit our data to different families of theoretical spectra such as Ames-DUSTY/COND , BT-COND/DUSTY/Settl (Allard et al. 2012) , or Drift-PHOENIX (Helling et al. 2008 , and references therein) by using the virtual observatory SED analyzer (VOSA, Bayo et al. 2008) . We found that different combinations of T eff in the range 1400-1600 K and surface gravities 3.5≤ log(g) ≤4.0 dex resulted in good fits for all explored models (assuming solar metallicity). We used these theoretical spectra to complete the SED of HD 203030B. Then, we integrated the SED in the range 0-1000 µm to obtain the bolometric luminosity from the equation L bol = 4π d 2 1000 0 F λ dλ, and found a value of log(L bol /L ) = −4.75 ± 0.04 dex. We estimated the uncertainty on L bol by propagating the errors on the parallax, our spectrophotometry, and the dispersion among the spectrophotometry of the theoretical spectra that best fit the 0.9-10 µm continuum. Separately, we integrated the SED of HD 203030B only in the range for which we have data-i.e., spectra in ∼0.85-2.4 µm plus the Spitzer photometry in the bands [3.6], [4.5], [5.8] , and [8.0]-and found a pseudo-luminosity value of -4.76 dex, which is nearly 96 % of the total bolometric luminosity derived by combining our data with theoretical spectra at wavelengths smaller than 0.85 µm and greater than ∼9 µm. The new bolometric luminosity is 1.4σ lower than the value of Metchev & Hillenbrand (2006) . The accuracy of the current value supersedes that of the previous determination, as that was based solely on the K-band photometry of HD 203030B and a bolometric correction.
HD 203030B lies at the planetary mass boundary
The new age estimate of HD 203030B (100 Myr with a range of 30-150 Myr) has a strong implication for its physical parameters, in particular its mass. In Figure 7 we plot the bolometric luminosity as a function of age for several ultra-cool dwarfs, including HD 203030B with its previous age and luminosity estimates and with the ones obtained in this work. We have also included evolutionary tracks from Baraffe et al. (2003) and Saumon & Marley (2008) . The previous age estimate of HD 203030B showed it to be a 12-31 M Jup brown dwarf as seen in Figure 7 . Now, HD 203030B is immersed in the planetary mass regime with a mass of 11 M Jup and a range of values of 8-15 M Jup for the adopted age range.
Besides its mass, we have also explored the likely values of radius and surface gravity that evolutionary models predict for the observed luminosity and the new age range of HD 203030B. We find that for an age of 100 Myr, the typical radius predicted from Baraffe et al. (2003 Baraffe et al. ( , 2015 and Saumon & Marley (2008) is 0.13 R with a range of possible values of 0.126-0.136 R for 30-150 Myr. We combined these model-dependent radii with our luminosity measurement to derive the T eff of HD 203030B, and found a value of 1040±50 K, which is ∼400 K cooler than the T eff of mature L7-L8 dwarfs (Stephens et al. 2009; Filippazzo et al. 2015; Faherty et al. 2016) . Our new T eff is also lower than the reported value in the discovery paper of HD 203030B (Metchev & Hillenbrand 2006 , T eff = 1206 +74 −116 K): a consequence of the younger age and lower bolometric luminosity of the companion as determined here. Such unusually cool effective temperatures are now a known property of young planetary-mass objects (e.g., Luhman et al. 2007; Liu et al. 2013; Bowler et al. 2013; Gauza et al. 2015, among others) . Similarly for the surface gravity of HD 203030B, evolutionary models give a value of log(g)= 4.2
The revised physical properties of HD 203030B obtained in Section 3 are listed in Table 2 .
CONCLUSIONS
We obtained new infrared photometry and spectra of HD 203030B and compiled new photometric data of HD 203030 to better constrain their age and the physical properties of the companion. This revision was motivated by the new ability to independently assess the ages of young ultra-cool dwarfs, developed from the recent spectroscopic classification of substellar members of young moving groups (Allers & Liu 2013; Bonnefoy et al. 2014) .
Low-resolution spectra of HD 203030B are comparable to those of objects with ages in the 10-150 Myr range, which is also supported by the alkali lines and the H band continuum of its moderate-resolution spectra. The near-IR absolute magnitudes of HD 203030B are fainter, and its J −H and H −K colors are redder, than those of 1 Gyr field L7-L8 dwarfs. On near-IR color-magnitude diagrams, HD 203030B sits close to other young L or T dwarfs thought to have planetary masses. Independently, the optical and near-IR fluxes of the primary star HD 203030 indicate ages ≥30 Myr, while its activity and rotation point to an age in the ∼90-240 Myr range. HD 203030 is also a candidate member of the 35-50 Myr-old IC 2391 super cluster. From the combined observational evidence, we adopt a new age of 100 Myr for HD 203030B, with 30-150 Myr as a possible range.
Our luminosity estimate combined with our new age estimation shows that HD 203030B has a mass of 11 M Jup , with a range of 8-15 M Jup , making it one of the first planetary-mass companions directly-imaged after 2MASS J12073346-3932539B (Chauvin et al. 2004) . When combining the luminosity of HD 203030B with radii predicted from evolutionary models for the new age range, we find a T eff of 1040±50 K, which is ≈400 K lower than the inferred for mature L7-L8 dwarfs. HD203030B is an excellent target to investigate the evolution of gaseous planetary-mass objects with the coming ground-and space-based telescopes.
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